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ABSTRACT 



An engineered hardwood flooring system includes tongue 
and groove core planks, each having a hardwood top plate 
glued to the top surface of the core plonk. The hardwood tup 
plate is made by gluing thin strips of hardwood to form a 
planar top plate which is attached to the core plank. The 
hardwood top plate is coated with a poJyurcthanc finish or 
the like to protect the luster and beauty of the hardwood. The 
core plank includes a plurality of holes extending com- 
pletely through the core plank from a top surface of the core 
plank to a bottom surface of the core plank. The holes arc 
spaced apart and arranged in a pat lorn consisting of alter- 
nating staggered rows" of holes. The purpose of the bales in 
the core plank is to attenuate acoustic energy propagating 
within the core plank, and thereby reduce the level of noise 
caused when people walk on the floor. 

11 Claims, 3 Drawing Sheets 
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ENGINEERED HARDWOOD FLOORING tbe core plank, the energy wit I eventually encounter one of 

SYSTEM HAVING ACOUSTIC the perforations or holes in the core board. Itic perforations 

ATTENUATION CHARACTERISTICS or holes attenuate the acoustic energy, thereby muIDing the 

S0uud_ 

FIELD OF INVENTION 5 Dy staggering the perforations ox boles as shown in the 

The invention relates to engineered hardwood flooring t™ r fv? maj ? ri * f 0 ™? cnc ™ P^ a sf°6 

symL ™ p^l"! the invention relates to flooring ^ «** P b h ^ f * ^ «' h ° ' 

J . r » . , , . within a relatively short distance, thus effectively attcnuat- 

?y5 tcrn S having a h^dwood Op pkh ^rd a ^l»k wtach J ^ ^ ^ ^ 

wauang on oc oor. perforations or boles extend completely through ttie core 

BACKGROUND OF THE INVENTION plank from its lop surface to its bottom surface. Otherwise, 

substantial amounts of acoustic energy will be able to 

Engineered hardwood flooring has a relatively thin bard- propagate within the cere plank for substantial distances 

wood top plate (e.g. about Vi of an inch) glued to a tup IS without encountering a perforation or bole to attenuate the 

surface at a core plank. The core plant; is typically about six energy. 

inches wide and about seven, or eight feel long. It is typically q^ ct fc a inn* of tbc invention may be apparent to those 

¥l to 'A inch thick, and normally made of plywood, sJdUcd in the art upon inspecting the drawings and the 

fibcrboard, particle board, lumber board, OSB- Tbc top of following description thereof, 

the banlwood top plate is coated with a poJyurcthane or 20 

similar finish to protect the luster and beauty of the bard- BRIEF DESCRIPTION OF THE DRAWING 

wood. The core plank has tongue and groove construction to . . . , . , - . 

facilitate installation. The hardwood top plate i* manufac- \* * *P P lan ™ w uC of engioeered 

turcd by gluing and clamping two inch wide hardwood strips * Booting constructed in accordance with the invcn- 

to form a planar surface. Tbc hardwood top plate is then 25 U0D ' 

glued to a top surface of the core plank. A backing layer FIG. lAis a partial perspective view of the planks shown 

(c.g., wood fiber, hardwood, softwood, veneer, paper, etc.) is in HG. 1. 

normally glued to the bottom of tbc core plank to balance the FIG. 2 is a cross-sectional view of a plank of cogmcercd 

core and prevent warping- The backer also helps to seal Ihe hardwood flooring showing a row of acoustic attenuating 

core plank from moisture, and help maintain structural 30 holes, each passing completely through the cnrc section of 

integrity of (he floor. the long plank 

While plastic laminate floors can be convenient to install, FJG- 3 is a partial top planar view of a core plank used in 

the noise and appearance of repetitive printed wood grain accordance with the invention which illustrates the preferred 

images of such floors is not particularly appealing to many pattern of .icoustic energy attenuating holes through the core 

consumers. On the other band, engineered hardwood floor- 35 ptank. 

ing provides the luster and beauty of hardwood floors, yet is piQ. 4 is a schematic view illustrating attenuation lalcr- 

typically less expensive and more convenient to install than a u y propagating components of acoustic energy within the 

conventional hardwood floors. Engineered hurdwood floor- corc 

ir^istypica^ mG 5 ^ a ^ mi]Stfali me M 
it cm also be attached I to the sub-flour. In order to make of iogtaU{D ^ ^ cnj H D( >cief1 hardwood floor- 
engineered hardwood floors more comfortable to walk on r* * 5 v ^ udiuwww uwi 
and quieter, it is known in the art to provide a foam ^' 

unrJerhyment on the sub-floor before installing the cngi- DETAILED DESCRIPTION OF THE DRAWINGS 

nccrcd hardwood floor. It has been found that foam under- , ,,,, 

bylKIlto duvoD floor vibrations, and reduce decibel level « „ ^^^^J^JS t T M £' d 

anddurationof both low frequency impact noise (such mhc b»*w«> Aoorujg. TTk planks 10a, 10* are typically 'about 

sound of walking across Ibc floor) and high frequency room 7 lBch "™ dc , and 7 fc * ,on 8- 71,6 P 1 ™ 1 ^ havc 

noise. When used on a second story room, the foam under- longiM 12 and groove 14 cooslnietion to faciLtate coirvc- 

laymem sfco rebecs sound uarwniBsion through the Boor/ ? Knl »*■»■*«- » » desirable ttwt the planks 10a. 1W> 

ceiling into tbc room below. While foam urxUdayments » havt uailorm board height aitdUghtpUTilc-to-pliink (it along 

often work well, it is not always practical to use foam "W* 12 . ^ 8f°° v « 14 , » eliminate raised edges 

tinderlaymcmwhcn installing an engineered hardwood floor. flooT w ^ P 1 "^ W»cally 

* «• '„ ij v j • t_i r *l • sold in boxes containing to eight boards wmch would 

In many oppbea ions, it would be desirable for the enn- ^^^u,w^^^ ^ti^^ ^ i« c > ra 

. , J j fl i * i_ . i_ _* normally besnmcient to cover 22-28 square fee t of flooring, 

nccicd hardwood floonng plank to have inherent sound ,, r . t - - A , _ , , * 

.„ , ; t,.„- # .^ D .:„ 55 Reremng now tn RGS. 1, 1A and 2, cacb plank of 



■ Hrmi.n'nn rhxTTtrrlvtir* 55 Reletting HOW Id RG$. 1, ^A 2, C*cb pbnk Of 

attention charactcn^ucs, engineered hardwood flooring 10% 10* 106 is manufactured 

SUMMARY OF THE INVENTION by » hardwood lop plate 16 on a top surface 18 of a 

cere plank 20, and a hardwood backer 22 to a bottom surface 
The invention is engineered hardwood flooring in which 24 of tbc core plank 20. The hardwood plate 16 is manu- 
the core tongue and groove plank has perforation or boles 60 Eaclurcd Erom hardwood blocks which arc cut and sanded to 
extending completely through the core plank from a top a desired size, preferably approximately V6 inch thick, 2 and 
surface of the plank to a bottom surface of the plank. The °Aa inches wide, and 14 inches in length. The hardwood 
perforations or holes arc preferably positioned in staggered strips arc preferably plain sawn out of the length of hard- 
rows. After acoustic energy propagates through the hard- wood blocks in board fashion, rather than peeled from the 
wood top plate into the core, the energy disperses in all 65 circumference of the log which is known as veneer fashion, 
directions within the core plank. Inasmuch as the acoustic The thin hardwood Strips are placed id a planar array, and 
energy normally has a component propaj^atinjBs laterally in ghic is applied to tbc edges of adjacent thin hardwood strips. 
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The thin hardwood strips arc then compressed to form a 
hardwood plate, which provides a planar hardwood top 
surface for the engineered hardwood flooring plank 10. The 
hardwood plate 16 can be made of any type of hardwoods 
typically uKcd oa floors, such as birch, ash, maple, oak, 
walnut, hickory, jatoba, cherry, etc. When making the hard- 
wood pUtc 16, it is important to accurately control (he 
appearance and smoothness of tbc hardwood plate 16 inas- 
much as the hardwood lop plate 16 is exposed when the 
flooring 10 is in use. 

A coating or finish fs preferably applied to the top surface 
of the hardwood top plate 16 in order to protect the luster and 
beauty of the floor 10, The preferred finish and method of 
applying the same is disclosed in copending U,S. patent 
application Ser. No. 09/190,683. entitled "Multi-Layered, 
Ceramic-Based Hardwood Finish" filed on Nov, 12, 1998. 
The preferred finish is a ccramit>bascd ( polyurethanc, 
U V-bardcncd, clear finish which has a medium gloss appear- 
ance. One advantage of. engineered hardwood floors cam- 
pared to plastic laminate floors is thai the top hardwood plate 
16 can be sanded and refioished if necessary or desired. 

The core plank 20 preferably consists oE soft wood or 
fibcrboacd cut into boards wtticb are approximately 7% 
inches wide, % to V& inch high, and 7 fcet loufc. The material 
of the core plank20 is preferably medium density fiherhoard 
or lumber board. Alternatively, the core plant 20 can be 
made of high density Tiber board, particle board, OSB, or 
even suitable plastic materials. The backer 22 is preferably 
a relatively thin piece of rough cut hardwood (eg, abou t Via 
of an inch thick) which is glued to the bottom surface 24 of 
the core plank 20, although other backing materials can be 
used such a* softwood, wood fiber, veneer, paper, etc. When 
using hardwood, the hardwood backer 22 for each pUok. .1.0 
is preferably a single piece and not constructed from a 
plurality of hardwood strips as is the hardwood top plate 16. 
The purpose of lie backer 22 is to balance the floor plank 1 0 
to prevent warping.* and also to provide structural slabitity to 
the floor plank 10. The hardwood top plate 16 is preferably 
glued to essentially the entire top surface 18 of the Core 
plank 20 from edge to edge; and, the backer 22 is preferably 
glued to essentially tbc entire bottom surface 24 of the core 
plank 20 from edge to edge. If the core plank is made of soft 
wood such as lumber board or plywood, i* is prefcrred that 
the direction of the grain in the core plank 20 be placed 
perpendicular to tbe direction of the grain of the hardwood 
top plate 16 and the hardwood backer 22. After the hard- 
wood top plate 16 and the backer 22 are attached to the core 
plank 20, tbe tongue 12 and groove 14 are machined into 
lateral edges 32, 34 of the core plank 20. The hardwood top 
plate 16 is then sanded and cleaned for sealing and finishing. 

In accordance with the invention, the core plank 20 
contains a plurality of perforations 26 or holes 26 that extend 
completely through the core plaok 20 from the top surface 
18 of the core plank 20 to the bottom surface 24 of the core 
plank 20. As shown best in FIG. 3, the holes 26 arc 
preferably cylindrical, and preferably spaccd-apart and 
arranged in a pattern effective Cor attenuating acoustic 
energy propagating in the core plank 20, The diameter of (he 
cylindrical holes 26 should be m the range between Vi<v nf an 
inch to V* of an inch, and is preferably about Va of an inch. 

The acoustic attenuation holes 26 are preferably arranged 
in alternating staggered rows such as rows 28, 30, The rows 
designated by reference numeral 28 in FIG. 3 preferably 
consists of six holes 26 thai are aligned perpendicularly 
between lateral edges 32, $4 of the core plank 20- The boles 
26 in the core plank 20 are spaced apart from adjacent boles 
26 in tbc row 28 equidistant from one another, preferably 
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about 1 inch. The rows designated by reference numeral 30 
also contains holes 26 that are preferably aligned perpen- 
dicularly between tbc lateral edges 32, 34 of tbc cotc plank 
20. The rows 30 of holes 26 preferably consist of five 

5 acoustic attenuating boles 26 . The location of the holes 26 in 
tows 30 is staggered with respect to tbe boles in row 29, 
preferably symmetrically. It is preferred that the distance 
between adjacent staggered rows 28, 30 be spaced apart a 
distance 36 that is essentially the same distance 38 as 
adjacent holes 26 within, each row 2S, 30. It has been found 
that the above-described pattern is particuJarly effective in 
attenuating acoustic energy propagating within the core 
plank 20 and reducing noise levels when people walk on the 
installed floor 10. 

l5 PIG. 4 Dliislndes the manner in which the boles 26 
attenuate acoustic energy propagating within the core plank 
20- In FIG. 4, reference number 40 refers lo a location in the 
core plank 20 which is the floutce of acoustic energy, such 
as the location in the core plank 20 underneath the location 

20 in which a person's shoe impacts tbe floor 10, Acoustic 
energy from the impact is transmitted in part through tbc 
hardwood top plate 16 and into the core plank 20. FIG. 4 
snows 9 plurality of vectors 42 emanating from source 40. 
Tbc vectors 42 represent lateral components of acoustic 

25 energy propagating within the core plank 20. Note thai the 
acoustic energy will disperse from the source 40 in all lateral 
directions. Referring in particular to acoustic attenuation 
hole 26a in FIG. 4, acoustic energy propagating from the 
source 40 towards the hole 26xx in the direction of vector 42a 
is represented by shaded zone 44a. Tbc energy propagating 
from acoustic source 40 within zone 44a will intersect bole 
26a and be attenuated by hole 26a. Inasmuch as acoustic 
energy propagating laterally from acoustic source 40 is 
destined to intersect with one of a large number of holes 26 

35 within relatively close proximity of the acoustic source 40, 
a majority of the Acoustic energy transmitted to the core 
plonk 20 is attenuated or muffled within the core plank 26, 
thereby reducing acoustic transmission to the surrounding 
environment and sound levels when a perron walks tin the 

43 floor 10. Mote that it is particularly important that the boles 
26 extend completely through the core plank 12 from its top 
surface 18 to its bottom surface 24 m order to prevent 
acoustic energy from bypassing tbc acoustic attenualioTi 
holes 26 when propagating laterally (or laterally in pari) 

4S within the core plank 20. 

FIG. 5 illustrates the preferred method of installing engi- 
neered hardwood flooring planks 10a, 106. Preferably, the 
planks 10a, 106 arc installed over a sub-floor 46 with a foam 
underlayment layer 48 Oierebetween. The foam underlay- 

5f > ment 48 further facilitates attenuation of acoustic energy, 
and also cushions the floor Ifta, 10r> on the sub-floor 46, The 
foam undcrlaymcnL is preferably about 3 millimeters thick, 
and can accommodate small irregularities in the sub-floor 
46. The foam underlayment can also help protect the floor 

55 10a, 10a from sub -floor moisture. 

The invention has been described above in connection 
with a preferred embodiment of the invention, however, the 
invention should not be limited thereto. The scope of the 
invention should be interpreted by referring to the following 

so claims which particularly point out and distinctly claim the 
invention. 
I claim: 

1. An engineered hardwood flooring system comprising a 

plurality of planks, each plank comprising: 

OS a core plank having tongue and groove construction along 
its lateral edges, the core plank having a top surface and 
a bottom surface and containing a plurality of holes 
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extending completely through the core plank from the 
lop surface ui the bottom surface, said holes being 
aoanged in a pattern for attenuating acoustic energy 
prypHgaling in the core plank; 

a hardwood top plate attached to the top surface of the 
core plank, the hardwood tap plate comprising strips of 
thin hardwood &rucd together to form a planar hard* 
\vood plfllc; and 

a backing layer attached to the bottom wirface of the core 
plank; and 

wherein the engineered hardwood flooring system further 
comprises a foam under laymcnt which is located 
underneath the backing layer and which cushions the 
planks when the engineered hardwood flooring system 
is installed over a sub -floor, 
2. The invention as recited in claim 1 wherein the pattcni 
of holes consist of spaccd-apart holes arranged in alternating 
staggered rows through the core plank. 

y Jhc invention as recited in claim % wherein the spaced- 
apart holes in each row are equally spaced from one on 
another. 

4. The invention a£ recited in cMm 3 wherein adjacent 
holes in c.ich row arc aligned perpendicularly to lateral 
edges of the core plank and are spaced apurt from each other 
essentially the same distance than adjacent staggered rows 
arc spaced apart from each olher. 
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5. The invention as recited in claim 2 wherein the pattern 
of holes includes: 
a first type of row of hole* which are aligned pcrpendicu- 
larly between lateral edges of the core plank, said first 
s type of row of holes consisting of five holes; and 
a second type of row of holes which arc aligned perpen- 
dicularly between lateral edge* of the core plank, said 
second type o£ row of holes consisting of six holes. 
10 6. The invention as recited in claim 1 wherein the cure 
plank is medium density fibcrboard. 

7. The invention as recited in. claim 1 wherein the core 
plank is lumber board. 

8. The invention as recited in claim 1 wherein toe thick- 
is ricss of the hardwood top plate is wjlhin the range of % of 

an inch to Ys of an inch. 

9. The invention as recited id claim 1 wherein each of the 
holes is a cylindrical bole. 

1(1. The invention as recited in claim 9 wherein the 
20 diameter of the cylindrical boles is in the range between Yk 
of an inch to V*. of an inch. 

11. The invention as recited in claim J. wherein a protec- 
tive coating is applied on the hardwood top pi ate to protect 
M the fioor. 

» * * * « 
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